The Sun and Its Energy                      11

formed, they must have begun to accumulate near the
radioactive elements. Therefore, by measuring the relative
amounts of these radioactive elements and their disintegra-
tion products in different rocks, we call form an exact idea
about the time when the rock became solidified, in the
same way as we might estimate the age of a village .from
the number of bones in its cemetery.

The investigations carried out along these lines lead to
the conclusion that the solid crust of the earth was formed
not later than 1.6 billion years ago. Since the formation of
the crust must have taken place rather soon after the sepa-
ration of the earth from the Sun, we also have by this
means a fairly exact estimate of the age of our planet as
an individual body. The Sun cannot be younger than this,
but it may be considerably older, and, in order to put an
upper limit on its possible age, we must turn to the evi-
dence concerning the whole stellar universe of which our
Sun is only one of numerous members/^ ^

The process of the formation of starsra^-d in particular
of our Sun, from a uniform gas previously filling all space,
will be discussed in later chapters (X-XII). Here we shall
merely mention that the study of the motion of stars in our
stellar system, and of the motion of different stellar sys-
tems relative to one another, strongly suggests that the
process of star formation took place not earlier than 2 bil-
lion years ago. This gives us rather narrow limits for the
probable age of the Sun; it also indicates that our earth
and other planets must have been formed during an early
phase of the Sun's life.

Multiplying the annual radiation of the Sun as given
above (1.2 X io41 ergs) by its estimated age in years (ap-
proximately 2 billion), we arrive at the conclusion that